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What is known:
•	 Ethnic	inequalities	in	health	are	a	persistent	feature	of	contemporary	society.
•	 These	disparities	are	not	substantively	addressed	in	the	research	or	policy	agenda	in	England.
•	 This	can	be	attributed	to	a	lack	of	consensus	as	to	what	drives	ethnic	inequalities	in	health	in	England.
What this paper adds:
•	 A	review	of	pertinent	literature	documenting	and	exploring	ethnic	inequalities	in	health.
•	 Evidence	using	existing	data	in	a	novel	way	to	illustrate	that:
a.	 Ethnic	inequalities	 in	health	between	some	groups	are	widening	over	 time	and	that	 these	differences	are	related	to	
socioeconomic	and	broad	spatial	inequalities	rather than	inherent	features	of	different	ethnic	groups.	
b.	 Ethnic	inequalities	in	health	are	not	fully	explained	by	sociodemographic	or	geographic	factors	for	which	we	had	
data	at	our	disposal.	Existing	discussions	of	social	and	spatial	inequalities	in	health	are	not	therefore	sufficient	to	
capture	the	complex	and	multiplicative	influences	on	ethnic	differences	in	health.	
ABSTRACT
Issues	 of	 social	 justice	 and	 social	 and	 spatial	 inequalities	
in	 health	 have	 long	 been	 researched,	 yet	 there	 is	 a	 relative	
paucity	 of	 research	 on	 ethnic	 inequalities	 in	 health.	 Given	
the	 increasing	 ethnic	 diversity	 of	 England’s	 population	 and	
the	 persistence	 of	 unjust	 differences	 in	 health	 this	 research	
is	 timely.	We	 used	 annual	 data	 from	 the	 Health	 Survey	 for	
England	between	1998	and	2011,	combined	into	a	time-series	
dataset,	to	examine	the	influence	of	socioeconomic	and	spatial	
factors	on	ethnic	variations	 in	health	and	 to	explore	whether	
inequalities	have	changed	over	time.	Our	analysis	reveals	that	
ethnic	differences	in	health	are	largely	rooted	in	socioeconomic	
or	spatial	difference,	although	variations	by	health	outcome	are	
observed.	This	work	builds	on	existing	literature	which	looks	
to	 socioeconomic	 and	 spatial	 difference	 for	 explanations	 of	
ethnic	inequalities	in	health,	rather	than	any	supposed	inherent	
underlying	risk	of	poor	health	for	minority	ethnic	groups.	
Keywords: Health	 inequalities,	 Ethnicity,	 England,	 Health	
Survey	for	England,	Logistic	regression
Introduction
The	 Marmot	 Review	 (Marmot,	 2010)	 reported	 on	 health	
inequalities	within	 the	UK.	 Implicit	 in	 the	 report’s	 title,	 ‘Fair	
Society	 Healthy	 Lives’,	 is	 that	 health	 inequalities	 are	 the	
product	 of	 an	 unfair	 society.	 Whilst	 issues	 of	 social	 justice	
and	 social	 and	 spatial	 inequalities	 in	 health	 have	 long	 been	
researched	(Townsend	et al.,	1988;	Shaw	et al.,	1999;	Bajekal	
et al.,	2013;	Barr	et al.,	2012),	there	has	been	a	relative	paucity	
of	comparable	research	on	ethnic	inequalities	in	health.
Nazroo	 (2014)	 identified	 a	 gap	 in	 this	 field	 in	 both	 evidence	
and	policy	debates	in	the	UK,	including	their	absence	from	the	
Marmot	Review,	attributing	this	gap	to	inadequate	conceptions	
about	the	drivers	of	ethnic	inequalities	in	health	or	assumptions	
that	 existing	 discussions	 of	 social	 and	 spatial	 inequalities	 in	
health	 also	 capture	 ethnic	 disparities.	 Explanations	 for	 ethnic	
inequalities	 in	 health	 are	 often	 sought	 in	 cultural	 or	 genetic	
differences.	For	example,	babies	of	Pakistani	origin	have	some	
of	the	highest	rates	of	infant	mortality	in	the	UK	(Hollowell	et al.,	
2011):	the	most	common	cause	of	death	amongst	these	infants	
is	due	to	congenital	anomaly	(Evans,	2010).	Consanguinity	is	a	
major	risk	factor	for	congenital	anomalies	in	infants.	It	accounts	
for	nearly	a	third	of	congenital	anomalies	in	babies	of	Pakistani	
origin	 (Sheridan	et al.,	 2013:	 1354).	 Sheridan	 and	 colleagues	
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highlighted	that	consanguineous	unions	are	a	part	of	Pakistani	
heritage	which	arguably	lends	credence	to	assertions	that	some	
ethnic	inequalities	in	health	are	in	part	explained	by	differences	
in	 culture.	 However,	 there	 is	 little	 evidence	 that	 cultural	
factors	have	an	important	explanatory	role	in	explaining	health	
disparities	 (Nazroo,	1998).	 It	 should	also	be	noted	 that	ethnic	
origin	is	not	necessarily	associated	with	particular	cultures.	For	
instance,	it	would	not	be	appropriate	to	assume	that	all	ethnic	
Pakistanis	follow	particular	traditions	and	norms	just	as	it	would	
be	inappropriate	to	assume	that	all	White	populations	have	the	
same	cultural	traditions	and	customs.	
South	 Asian	 groups	 disproportionately	 suffer	 from	
cardiovascular	disease	(CVD)	and	type	II	diabetes	(Gupta	et al.,	
2006a;	Hussain	et al.,	2013),	with	some	explanations	pointing	
to	factors	such	as	a	heightened	insulin	resistance	amongst	South	
Asians	compared	to	Whites	(Gupta	et al.,	2006b)	or	changes	in	
life-style	 following	migration	 to	Western	 states	 (Gujral	et al.,	
2013).	However,	a	recent	systematic	review	of	genomic	research	
investigating	 racial	 disparities	 in	 CVD,	 decisively	 concluded	
that	 ‘the accumulated evidence for a genetic contribution to 
CVD disparities in blacks versus white has been essentially nil’	
(Kaufman	et al.,	2015:	468).	Susceptibility	to	specific	morbidities	
which	 may	 be	 associated	 with	 differences	 in	 culturally	
influenced	lifestyle	choices	or	the	prevalence	of	insulin	resistant	
genes,	 for	 example,	 do	 not	 adequately	 explain	 overall	 ethnic	
differences	in	health.	There	is	no	inherent	underlying	biological	
risk	of	poor	health	 for	minority	ethnic	groups	 (Nazroo,	2001;	
Bhopal	et al.,	2002)	as	 the	 results	of	Kaufman	et al.’s	 (2015)	
study	clearly	showed.	If	differences	in	culture	or	genetics	have	
such	 a	 limited	 scope	 to	 explain	 ethnic	 disparities	 in	 health,	
research	should	surely	look	beyond	ethnicity	to	explain	health	
inequalities	in	society.	Current	discussions	of	social	and	spatial	
inequalities	would	 therefore	be	sufficient	 to	capture	all	health	
inequalities	in	society,	arguably	without	reference	to	ethnicity.	
These	discussions	do	not,	however,	go	far	enough.	
Health	 invariably	 follows	 social	 and	 spatial	 gradients	 with	
inequalities	 observed	 by	 social	 class,	 income,	 educational	
attainment	 and	 area-based	 deprivation	 (Smith	 et al.,	 1997;	
Graham,	2000;	Mackenbach	et al.,	2008;	Wilkinson	and	Pickett,	
2010;	 Stafford	 and	 Marmot,	 2003).	 Different	 ethnic	 groups	
are	 disproportionately	 distributed	 across	 the	 social	 classes	 or	
between	area-types,	achieve	different	levels	of	qualifications	or	
earn	 different	 incomes	 (e.g.	Modood,	 1997).	Whilst	 ethnicity	
may	not	be	directly	 relevant	 to	health,	 it	 is	evidently	 relevant	
to	 experiences	 or	 access	 to	 social	 determinants	 of	 health.	 To	
exemplify,	 consider	 that	more	 than	half	 of	Maori	 populations	
in	New	Zealand	live	in	the	most	deprived	areas	and	experience	
some	 of	 the	 poorest	 health	 in	 New	 Zealand;	 the	 association	
between	deprivation	and	mortality	is	significantly	stronger	for	
Maori	 compared	 to	 non-Maori	 groups	 (Robson	 and	 Harris,	
2007:	38).	Similar	patterns	and	associations	are	found	globally.	
Thus,	 the	 indirect	relevance	of	ethnicity	 to	health	necessitates	
consideration	 of	 ethnicity	 in	 discussions	 of	 social	 and	 spatial	
inequalities	in	health.	
Single	 measures	 of	 socioeconomic	 status	 often	 inadequately	
describe	 the	 complexity	 of	 the	 social	 and	 spatial	 inequalities	
faced	 by	 ethnic	 minority	 groups	 (Chandola,	 2001;	 Cooper,	
2002).	 Previous	 use	 of	 such	 measures	 has	 included	 salary	
differences	 between	 ethnic	 groups	 assigned	 to	 the	 same	
occupational	 class	 (Nazroo,	 1997)	 and	 unemployment	figures	
which,	at	the	time,	showed	that	minority	ethnic	men	were	more	
likely	 to	 be	 unemployed	 or	 employed	 in	 part-time	work	 than	
their	 White	 counterparts	 (ONS,	 1996).	 Nearly	 twenty	 years	
later,	little	has	changed	with	recent	data	from	the	Labour	Force	
Survey	reporting	higher	rates	of	unemployment	for	all	minority	
ethnic	groups	compared	to	White	people	(DWP,	2014).	We	must,	
therefore,	also	consider	whether	there	is	an	additive	penalty	of	
not	only	being	of	a	certain	ethnicity	but	also	experiencing	social	
and	spatial	disadvantage	to	ensure	that	ethnic	health	gradients	
are	substantively	addressed	within	the	policy	agenda.
We	suggest	an	additional	explanation	for	the	gap	in	policy	and	
research.	Quantitative	research	into	ethnic	differences	in	health	
is	hampered	by	a	lack	of	detailed	ethnic	data	with	large	enough	
sample	sizes	for	meaningful	investigation.	However,	a	lack	of	
robust	data	 should	not	undermine	efforts	 to	use	 that	which	 is	
available.	Indeed	this	was	the	impetus	for	Ajwani	et al.’s (2003)	
and	Blakely	et al.’s	(2007)	innovative	work	anonymously	and	
probabilistically	 linking	 death	 registrations	 to	 census	 data	
in	 New	 Zealand	 to	 demonstrate	 the	 widening	 mortality	 gap	
between	Maori,	Pacific	and	non-Maori	non-Pacific	groups.
The	strength	of	these	three	explanations	waivers	when	reviewing	
international	literature	on	ethnicity	and	health:	research	(Abdalla	
et al.,	2013;	Bécares	et al.,	2013;	Mitrou	et al.,	2014)	consistently	
demonstrated	 that	 ethnic	 inequalities	 in	health	 are	perpetuated	
within	 unfair	 societies,	 divided	 along	 social	 and	 economic	
lines,	 and	 worsened	 by	 discrimination	 or	 the	 marginalisation	
of	minority	ethnic	groups.	Although	the	socio-political	context	
may	 vary,	 a	 common	 theme	 is	 that	 minority	 ethnic	 groups	
are	 disproportionately	 concentrated	 in	 more	 disadvantaged	
circumstances	 characterised	 by	 poorer	 quality	 housing	 or	
temporary	tenancies	(private	and	social	rentals);	unemployment,	
under-employment,	 or	 employment	 in	 low	 skilled	occupations	
(Nazroo,	1997);	 lower	 levels	of	educational	attainment	or	 less	
return	on	their	educational	investment	(Lynch	and	Kaplan,	2000;	
Krieger	et al.,	1993);	and	low	incomes	(Hills	et al.,	2010;	Nandi	
and	 Platt,	 2010).	 These	 factors	 are	 all	 associated	 with	 poorer	
health	(Marmot	et al.,	1991;	Bartley	and	Blane,	2008;	Bambra	
and	Eikemo,	2009;	Gibson	et al.,	2011,	van	de	Knesebeck	et al.,	
2006).	Thus,	where	minority	ethnic	groups	concentrate	in	more	
disadvantaged	 circumstances,	 (Modood	 et al.,	 1997;	 Nazroo,	
1998;	Barnard	and	Turner,	2011)	it	is	reasonable	to	assume	that	
they	will	also	experience	poorer	health.	
The	marginalisation	 of	minority	 ethnic	 groups	 in	 society	 is	 a	
form	 of	 racial	 discrimination,	 evident	 across	 the	 world	 from	
the	 United	 States	 (Williams	 and	 Mohammed,	 2009)	 to	 New	
Zealand	 (Harris	 et al.,	 2006).	 In	 England	 the	 educational	
attainment	 gap	 between	 ethnic	 groups	 is	 a	 permanent	 feature	
of	 the	 education	 system	due	 to	 the	 inherent	 structural	 racism	
unconsciously	 practiced	 in	 schools	 and	 which	 may	 explain	
differences	 in	 earnings	 between	 ethnic	 groups	 (Gibson	 2008,	
Nazroo,	1997)	or	different	opportunities	 in	 the	workforce	and	
the	 under-employment	 of	 minority	 ethnic	 groups	 given	 their	
educational	attainment	(Heath	and	Cheung,	2006).	Even	where	
improvements	are	seen,	such	as	in	the	narrowing	employment	
gap	between	White	and	minority	ethnic	groups	between	1993	
and	 2013	 (down	 to	 11.9	 percentage	 points	 from	 15.2),	 gaps	
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persist	(DWP,	2014).	Racism	is	not	only	divisive,	compounding	
experiences	of	 disadvantage	 amongst	minority	groups,	 it	 also	
jeopardises	health	(Williams,	1999;	Karlsen	and	Nazroo,	2002;	
Harris	et al.,	2006).	Whether	direct	or	indirect,	the	stressors	of	
racial	harassment	or	discrimination	are	associated	with	adverse	
mental	health	(Krieger	et al.,	2005),	poor	self-assessed	general	
health	 (Karlsen	and	Nazroo,	2004)	and	early	child	health	and	
development	(Kelly	et al.,	2012).	
The	relationship	between	health	and	racism	has	been	extensively	
explored	 in	 the	 literature	cited	here.	This	 review	has	outlined	
evidence	 illustrating	 that	 ethnic	 inequalities	 in	 health	 are	 the	
product	of	an	unfair	society,	deserving	substantive	consideration	
in	 reports	 such	 as	 the	 Marmot	 Review.	 The	 possibility	 of	
a	 multiplicative	 effect	 of	 being	 of	 a	 certain	 ethnicity	 and	
experiencing	 multiple	 socioeconomic	 disadvantages	 may	
explain	a	large	amount	of	observed	ethnic	inequalities	in	health.	
This	paper	contributes	to	the	evidence	base.	It	aims	to
a)	 quantify	 ethnic	 inequalities	 in	 health	 over	 a	 long-run	
time-series.
b)	 examine	 whether	 these	 inequalities	 remain	 when	
sociodemographic	circumstances	are	accounted	for.
We	do	this	by:
a)	 accessing	 annual	 data	 from	 the	 Health	 Survey	 for	
England	and	harmonising	variables	over	time.
b)	 calculating	 a	 time-series	 of	 health	measures	 by	 ethnic	
group.
c)	 modelling	 health	 outcomes	 controlling	 for	 various	
sociodemographic	attributes.
Although	 there	 is	 some	 overlap	 with	 previous	 work,	 it	 is	
justified	given	that	research	in	this	area	is	often	challenged	by	
sample	sizes.	
Data
The	Health	Survey	for	England	(HSE)	is	an	annual	representative	
household	 survey	 of	 England’s	 population	 covering	 a	 range	
of	 core	 topics	 each	 year	 alongside	 rotating	 special	 themes.	
Although	 the	HSE	 is	used	 to	 investigate	ethnic	differences	 in	
health	 (Cooper,	 2002;	 Sproston	 and	 Mindell,	 2006;	 Karlsen	
and	Nazroo,	2010),	no	study	has	created	a	long-run	data	time-
series	to	explore	how	ethnic	differences	in	health	have	changed	
over	time.	The	study	period	here	was	largely	determined	by	the	
availability	of	 sufficiently	 consistent	 variables	but	 is	 a	 period	
which	 is	 apt	 for	 analyses	 of	 ethnic	 difference	 and	 changing	
population	health.	England	became	increasingly	diverse	with	the	
UK’s	White	population	reducing	from	91.4%	to	86%	between	
1991	 and	 2011	 (ONS,	 2012).	 This	 period	 was	 characterised	
by	 sustained	 economic	 growth	 from	 1998	 to	 2007	 (Barr	 et 
al.,	 2007)	 followed	 by	 recession,	 important	 factors	 affecting	
socioeconomic	inequality.	The	time-series	started	with	a	10	year	
period	of	targeted	political	action	on	health	inequalities	from	the	
then	Labour	government.	Tracking	wider	changes	in	population	
health	during	and	after	such	an	intervention	is	important	when	
looking	to	contribute	to	evidence-based	policy.
Annual	variation	in	the	survey	content	requires	that	consistent	
variables	 are	 derived	before	 creating	 a	 1998-2011	 time-series	
dataset.	 For	 a	 detailed	 account	 of	 this	 see	 Darlington	 et al., 
(2014).	However,	for	clarity	the	following	sections	will	briefly	
outline	our	manipulation	of	the	HSE	data	for	the	purposes	of	this	
analysis.	The	HSE	sample	analysed	is	restricted	to	adults	aged	
16	and	over.	Two	binary	health	outcomes	are	derived	from	the	
HSE’s	limiting	long-term	illness	(LLTI)	and	self-assessed	health	
variables.	For	the	latter,	‘less than good health’ is	classed	as	poor	
health.	Both	measures	are	widely	used	in	the	health	inequalities	
literature	and	self-assessed	health	in	particular	has	been	shown	
to	 be	 a	 valid	 measure	 for	 investigating	 ethnic	 differences	 in	
health	(Chandola	and	Jenkins,	2000).	The	independent	variables	
included	 are	 widely	 acknowledged	 as	 social	 determinants	 of	
health.	 These	 variables	 characterise	 various	 social	 and,	 to	 a	
small	 extent	 given	 the	 lack	 of	 geographic	 detail	 in	 the	HSE,	
spatial	experiences	between	ethnic	groups	in	England.	
Age	is	collapsed	into	five	categories	to	reflect	breaks	in	the	life-
course.	 Ethnicity	 distinguishes	 between	White,	 Black,	 Indian,	
Pakistani	and	Bangladeshi,	and	Mixed	and	Other.	Sample	sizes	for	
Black	African	and	Black	Caribbean	are	too	small	to	distinguish	
between,	as	are	 those	for	Pakistani	and	Bangladeshi,	or	for	 the	
heterogeneous	Mixed	 and	 Other	 groups.	 Results	 for	 the	 latter	
group	will	largely	be	discarded,	as	will	extensive	discussion	of	the	
Black	group	within	which	socioeconomic	and	health	experiences	
are	particularly	divergent.	Although	not	ideal,	these	are	the	most	
detailed	ethnic	classifications	achievable	over	time.	Social	class	
is	defined	by	the	Registrar	General’s	scheme	(social	class	based	
on	 occupation),	 a	widely	 used	measure	 in	 health	 literature.	To	
avoid	small	numbers,	classes	I	and	II,	and	IV	and	V	are	combined,	
and	Government	Office	Region	 (GOR)	 is	 simplified	 to	North,	
Yorkshire	and	the	Humber,	Midlands,	London,	East	of	England,	
and	South.	Educational	 attainment	distinguishes	between	 those	
qualified	 at	 degree	 level,	 those	 qualified	 below	 this	 threshold	
and	 those	 with	 no	 qualifications	 (including	 foreign	 and	 other	
qualifications).	 Tenure	 distinguishes	 between	 owner-occupied,	
privately	rented	and	socially	 rented	accommodation.	The	small	
proportion	living	in	care	homes	are	excluded.	
All	non-responses	for	the	health	outcomes	are	taken	to	indicate	
no	LLTI	or	good	health	on	the	assumption	that	respondents	to	a	
health	survey	will	confirm	poor	health,	if	present.	This	should	
be	interpreted	cautiously	as	questionnaires	focussing	on	health	
can	produce	higher	(although	not	necessarily	false)	estimates	of	
poor	health	in	a	population	(Taylor	et al.,	2014).	Since	similar	
assumptions	cannot	be	made	about	 the	 independent	variables,	
non-responses	are	excluded.
Methods
Data	 were	 pooled	 over	 rolling	 three-year	 periods	 to	 smooth	
annual	 fluctuations	 and	 increase	 sample	 sizes.	 Changing	
population	 health	 by	 ethnic	 group	 was	 first	 assessed	 using	
indirectly	 standardised	 illness	 ratios	 (SIRs)	 which	 controlled	
for	the	group’s	age	structure.	The	standard	population	were	all	
present	in	the	dataset	to	allow	comparisons	over	time.	SIRs	of	
more	than	100	indicated	poorer	than	expected	health,	whereas	
less	than	100	indicated	better	than	expected	health.	Rate	ratios	
were	 then	calculated	 to	explore	whether	ethnic	 inequalities	 in	
health	between	minority	and	majority	groups	were	changing.	If	
the	ratio	had	a	value	greater	than	1,	the	minority	ethnic	group	
had	poorer	health	than	the	White	group	and	vice	versa.	If	this	
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value	changed	over	time,	this	indicated	that	the	gap	between	the	
White	majority	and	a	minority	group	was	changing.	Rate	ratios	
were	 also	 calculated	 to	 explore	 inequalities	 within	 the	 South	
Asian	groups.
The	 relationships	 between	 each	 health	 outcome	 and	 the	
independent	variables	were	then	modelled	using	binary	logistic	
regression	 (using	 SPSS	 v20).	 These	 models	 illustrated	 the	
extent	to	which	the	independent	variables	explained	differences	
in	health.	Results	 for	ethnic	groups	were	modelled	 in	relation	
to	the	White	group.	Reported	results	included	odds	ratios,	95%	
confidence	 intervals	 (CIs)	and	modelled	probabilities	of	LLTI	
or	poor	health.
Thus,	 using	 samples	 from	 repeated	 cross-sectional	 data	 of	
England’s	 population,	 we	 examined	 ethnic	 inequalities	 in	
health	 between	 1998	 and	 2011	 using	 SIRs	 to	 quantify	 these	
inequalities.	Rate	ratios	were	then	used	to	assess	whether	gaps	
in	 health	 between	 ethnic	 groups	 had	 widened,	 constrained	
or	 been	maintained	over	 time.	To	 explore	 the	 nature	 of	 these	
inequalities,	we	then	modelled	health	to	assess	the	contribution	
of	ethnicity,	sociodemographic	and	broad	geographic	factors	to	
differences	in	health	within	the	population.	We	therefore	asked,	
how	have	ethnic	inequalities	in	health	in	England	changed	over	
time?	Further,	what	explains	these	changing	health	gradients?
Results
Figure	1	illustrates	changing	patterns	of	health	by	ethnic	group	
using	 the	 SIRs.	 For	 both	 health	 outcomes,	 the	 Pakistani	 and	
Bangladeshi	 group	 has	 relatively	 poor	 health	 circumstances.	
After	an	 initial	decline,	 the	SIRs	climb	from	around	2005	for	
LLTI,	 and	 2002	 for	 poor	 health.	 Further,	 the	 SIRs	 invariably	
remain	above	100	indicating	consistently	poorer	than	expected	
health	 for	 both	 health	 outcomes.	 Conversely,	 levels	 of	 poor	
health	for	Indian	and	Black	groups	are	in	decline	with	the	SIR	
for	 LLTI	 falling	 to	 less	 than	 100	 from	 2000.	 However,	 the	
SIRs	for	these	ethnic	groups	remain	above	100	for	poor	health,	
although	 these	 are	 not	 significantly	 different	 from	 the	White	
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Figure 1: Changing population health: standardised illness ratios by ethnic group, 1998-2001 to 2009-2011, Health Survey for 
England.
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group	by	2008.	In	both	health	outcomes,	the	White	group	tends	
to	have	expected	levels	of	LLTI	and	poor	health	over	the	study	
period.	 However,	 this	 is	 largely	 because	 the	 Whites	 are	 the	
majority	population.	
The	SIRs	 indicate	 that	 a)	minority	 ethnic	 groups	 consistently	
have	higher	than	expected	levels	of	poor	health	with	significantly	
higher	levels	in	the	Pakistani	and	Bangladeshi	group;	b)	Indian	
and	 Black	 groups	 have	 lower	 than	 expected	 levels	 of	 LLTI,	
below	those	of	the	White	majority;	c)	the	health	of	Pakistani	and	
Bangladeshi	 groups	 appears	 to	 be	 worsening	 whereas	 Indian	
and	black	groups	experience	improvements;	and	finally	d)	gaps	
between	all	ethnic	groups	persist	for	the	duration	of	the	study	
period.	The	CIs	(not	presented	on	the	graphs)	tend	to	be	large	
for	 the	minority	groups	due	 to	 sample	 sizes.	Notwithstanding	
small	numbers,	some	significant	differences	are	found.	
Rate	ratios	relative	to	the	White	group	illustrate	whether	these	
gaps	are	changing.	In	Figure	2,	after	an	initial	reduction,	the	gap	
between	 the	White	 and	 the	Pakistani	 and	Bangladeshi	groups	
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Figure 2: Rate Ratios for health differences between ethnic groups, 1998-2011.
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increases	over	 time	for	both	health	outcomes.	Conversely,	 the	
gap	between	White	and	Black	groups,	and	the	White	and	Indian	
groups	 is	 narrowing	 over	 time.	 For	 LLTI,	 this	 indicates	 that	
these	groups	fare	better	than	the	White	majority.	
Differences	 in	 health	 between	 the	 Indian	 and	 the	 Pakistani	
and	 Bangladeshi	 groups	 are	 evidenced	 by	 widening	 gaps	
for	 both	measures.	For	LLTI,	 the	 largest	 health	 gap	 is	within	
these	 South	 Asian	 ethnicities.	 Recognising	 these	 divergent	
health	 experiences	 is	 important	 given	 a	 tendency	 to	 group	
these	ethnicities	together	in	public	and	academic	research	(e.g.	
Norman	and	Fraser,	2013).	
Comparing	 the	 distributions	 of	 each	 ethnic	 group	 within	 the	
independent	variables	(Table	1)	over	time	is	revealing	regarding	
persisting	 and	 changing	 inequalities.	 Indians	 consistently	
have	 high	 concentrations	 in	 more	 advantaged	 circumstances:	
higher	social	classes,	in	employment,	educated	to	degree	level	
or	 above,	 living	 in	 owner-occupation.	This	 contrasts	with	 the	
socioeconomic	experiences	of	Black,	Pakistani	and	Bangladeshi	
groups	 who	 tend	 to	 be	 concentrated	 in	 more	 disadvantaged	
circumstances:	lower	social	classes,	unemployed	or	economically	
inactive,	 lower	 levels	 of	 educational	 attainment	 and	 living	 in	
socially	 rented	 accommodation.	 Whilst	 the	 White	 group	 are	
generally,	although	not	exclusively,	in	better	circumstances	than	
either	the	Black	or	Pakistani	and	Bangladeshi	groups,	they	do	
not	appear	to	be	more	likely	than	Indian	groups	to	experience	
advantage.	
Notwithstanding	 the	 coarse	 GOR	 geography	 available	 in	 the	
HSE,	 there	 are	 differences	 in	 the	 spatial	 distribution	 of	 these	
ethnic	groups.	Whilst	the	minority	ethnic	groups	overwhelmingly	
concentrate	 in	 London,	with	Black	 groups	 having	 the	 largest	
proportion	 there,	 they	 are	 not	 then	 equally	 spread	 across	
England.	For	example,	Pakistanis	and	Bangladeshis	cluster	 in	
the	North	and	Yorkshire,	with	a	marked	increase	over	 time	in	
the	North.	Conversely,	a	large	proportion	of	Indians	are	resident	
in	the	Midlands.
Modelling poor health
Tables	2	and	3	present	 the	Binary	Logistic	Regression	results	
as	Odds	Ratios	 (OR)	 for	 selected	years:	 an	OR	of	more	 than	
one	indicates	a	greater	likelihood	of	the	outcome	relative	to	the	
reference	group	and	vice	versa.	Model	1a	estimates	LLTI	and	
2a	estimates	poor	health	adjusting	for	each	of	the	demographic	
variables.	 To	 determine	 the	 contribution	 of	 socioeconomic	
and	 spatial	 variables	 to	 differences	 in	 health,	 models	 1b	 and	
2b	 additionally	 adjust	 for	 the	 socioeconomic	 variables	 and	
Government	Office	Region	(GOR).	All	differences	in	health	are	
relative	to	the	White	group.
When	adjusting	only	 for	demographic	variables	 in	models	1a	
and	2a,	females	have	marginally	higher	odds	of	both	outcomes	
than	males,	 though	differences	 are	 rarely	 significant.	Odds	of	
LLTI	increase	steeply	with	age	relative	to	those	aged	16-24,	with	
a	similar	although	shallower	gradient	evident	 for	poor	health.	
1998-2000 2004-2006 2009-2011
Social Class W B I P	and	B W B I P	and	B W B I P	and	B
I and II: Prof and Managerial 
& Tech
IIIN Skilled non-man
IIIM Skilled manual IV and V: 
Partly- and un-skilled
Economic Status
30.3
25.5
19.8
24.4
20.2
23.8
20.6
35.3
33.2
26.8
15.9
24.2
21.0
19.9
23.2
35.8
34.9
24.0
18.4
22.7
32.4
21.8
16.1
29.6
46.0
26.5
11.1
16.5
35.9
21.7
22.8
19.7
34.5
24.2
20.6
20.6
36.4
17.9
13.6
32.1
42.7
22.5
14.4
20.4
23.9
24.9
23.9
27.3
Employed
Unemployed
Retired 
Other econ inactive
Education
55.3
4.6
22.0
18.1
51.6
9.4
12.2
26.7
58.5
6.9
6.9
27.8
38.3
8.1
5.0
48.6
49.9
3.5
31.7
15.0
56.3
10.7
14.1
19.0
58.2
3.8
15.0
22.9
38.5
8.2
8.2
45.1
53.0
4.5
28.3
14.1
59.1
8.7
8.5
23.8
64.3
8.9
8.2
18.6
45.0
7.4
7.0
40.6
Higher qualifications
Qualifications below
No qualifications
Tenure
18.3
32.0
49.7
19.1
26.3
54.6
21.6
24.5
53.9
9.9
19.2
70.9
19.8
27.7
52.4
19.3
18.0
62.7
27.3
14.8
57.9
13.1
12.8
74.1
20.5
27.1
52.4
23.2
14.8
62.0
28.9
14.7
56.4
12.7
11.9
75.4
Owner-occupied
Privately rented
Socially rented
Region
73.4
7.8
18.9
35.6
10.7
53.7
82.6
10.2
7.1
56.7
10.0
33.3
74.7
7.9
17.3
39.4
17.0
43.6
79.6
13.3
7.1
67.6
8.9
23.2
69.6
13.5
16.9
36.8
24.0
39.2
78.0
16.7
5.3
64.3
16.5
19.2
North
Yorkshire
Midlands
East of England
London
South
20.9
11.1
20.1
11.8
9.3
26.8
4.3
5.9
13.3
5.9
64.1
6.4
7.1
10.6
33.8
6.1
32.8
9.6
12.5
12.6
18.4
11.7
37.5
7.3
20.9
11.1
20.8
11.4
8.0
27.8
7.1
3.8
17.6
6.2
57.1
8.2
4.8
3.8
24.3
4.6
50.2
12.2
18.3
15.1
18.5
7.7
31.3
9.1
22.1
10.3
20.1
11.5
7.9
28.1
7.8
5.2
15.9
6.5
51.7
12.9
7.6
5.1
33.3
6.3
32.3
15.4
25.9
15.0
15.8
7.2
28.1
8.1
Note: W = White, B = Black, I = Indian, P and B = Pakistani and Bangladeshi
Table 1: Ethnic groups within social class, economic status, educational attainment, housing tenure and Government Office 
Region (%), Health Survey for England, 1998-2000 to 2009-2011.
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Relative	 to	 the	White	 group,	 from	2000-2002	onwards	Black	
and	 Indian	 groups	 have	 lower	 likelihoods	 of	 LLTI	 whereas	
the	 Pakistanis	 and	 Bangladeshis	 have	 higher	 odds	 (mainly	
significant).	Conversely,	the	odds	of	poor	health	are	significantly	
raised	for	Black	groups	up	to	2008-2010,	mainly	significantly	
raised	 for	 Indian	 groups,	 and	 consistently	 significantly	 raised	
for	Pakistanis	and	Bangladeshis.
Models	1b	and	2b	also	adjust	for	the	socioeconomic	variables	
and	 GOR.	 For	 both	 health	 outcomes,	 social	 classes	 IIIN	 to	
V	have	 raised	 odds	 relative	 to	 classes	 I	 and	 II.	However,	 the	
ORs	for	social	classes	IV	and	V	suggest	that	the	magnitude	of	
health	penalty	is	lower	than	one	might	expect.	For	employment,	
education	and	tenure,	the	patterns	of	differences	in	both	LLTI	
and	 poor	 health	 are	 generally	 consistent	 with	 expectations.	
Spatial	 differences	 in	 health,	 particularly	 between	 the	 North	
and	 South,	 are	 demonstrated	 by	 the	 generally	 significantly	
lower	odds	of	LLTI	and/or	poor	health	for	the	East	of	England,	
London	 and	 the	 South	 relative	 to	 the	 North.	 For	 gender,	 the	
inclusion	of	these	additional	variables	largely	reversed	the	odds	
such	that	females	are	now	less	likely	than	males	to	report	LLTI	
or	poor	health	(mainly	significant).	The	gradient	of	ORs	by	age	
is	somewhat	attenuated	but	successive	increases	in	likelihoods	
of	either	health	outcome	by	age	are	found.	
Model	 1b	 in	 table	 2,	 shows	 persons	 of	 Black	 ethnicity	 have	
significantly	higher	odds	 than	 the	White	group	 for	LLTI	until	
2007-2009,	for	recent	years	there	are	no	differences.	For	poor	
health	 in	model	 2b,	 as	 shown	 in	 table	 3,	 Black	 groups	 have	
significantly	 lowered	odds	 relative	 to	 the	White	group	for	 the	
latter	half	of	the	period,	contrasting	with	no	difference	for	the	
earlier	years.	The	Indian	group	has	significantly	higher	odds	of	
LLTI	throughout	the	study	period,	but	generally	no	difference	
for	poor	health.	The	same	pattern	is	evident	for	the	combined	
Pakistani	and	Bangladeshi	group.
ORs	 indicate	 the	 position	 of	 groups	 relative	 to	 the	 outcome	
for	 the	reference	group.	 Insights	can	be	gained	by	calculating	
modelled	probabilities	that	demonstrate	the	different	chances	of	
Model 1a: Demographic variables Model 1b: Demographic, Socioeconomic variables 
and Government Office Region 
Gender 98-00
OR	(L	CI,	U	CI)
04-06
OR	(L	CI,	U	CI)
09-11
OR	(L	CI,	U	CI)
98-00
OR	(L	CI,	U	CI)
04-06
OR	(L	CI,	U	CI)
09-11
OR	(L	CI,	U	CI)
Male
Female
Age
REF	
1.03	(0.97,	1.08)
REF
1.11 (1.05, 1.17)
REF
1.15 (1.07, 1.23)
REF
0.83 (0.78, 0.88)
REF
0.85 (0.80, 0.91)
REF
0.91 (0.85, 0.98)
16 – 24
25 – 34
35 – 59
60- 84
85+
Ethnicity
REF
1.36 (1.18, 1.57)
2.76 (2.44, 3.13)
6.56 (5.78, 7.46)
12.72 (10.30, 15.71)
REF
1.35 (1.14, 1.60)
2.80 (2.41, 3.25)
6.70 (5.78, 7.77)
13.74 (11.23, 16.82)
REF
1.21	(0.96,	1.53)
2.89 (2.35, 3.55)
6.66 (5.42, 8.19)
14.00 (10.73, 18.25)
REF
1.24 (1.09, 1.41)
2.20 (1.96, 2.46)
2.51 (2.19, 2.89)
3.26 (2.62, 4.06)
REF
1.46 (1.25, 1.70)
2.87 (2.51, 3.28)
3.20 (2.74, 3.74)
3.82 (3.10, 4.70)
REF
1.49 (1.23, 1.79)
3.43 (2.91, 4.05)
4.09 (3.37, 4.96)
5.51 (4.24, 7.16) 
White
Black
Indian Pakistani & 
Bangladeshi
Social Class
REF
1.09	(0.87,	1.37)
1.25 (1.00, 1.57)
1.51 (1.13, 2.01)
REF
0.79 (0.64, 0.98)
0.76 (0.60, 0.97)
1.21	(0.93,	1.57)
REF
0.69 (0.63, 0.90)
0.82	(0.62,	1.08)
1.51 (1.14, 2.00)
REF
1.40 (1.13, 1.72)
1.87 (1.52, 2.30)
2.26 (1.82, 2.82)
REF
1.23 (1.01, 1.50)
1.56 (1.26, 1.93)
1.38 (1.12, 1.70)
REF
0.87	(0.69,	1.11)
1.35 (1.06, 1.73)
1.48 (1.17, 1.88)
I and II
IIIN 
IIIM 
IV and V
Economic Status
- - -
REF
1.04	(0.95,	1.13)
1.35 (1.23, 1.48)
1.32 (1.21, 1.45)
REF
1.03	(0.94,	1.12)
1.34 (1.22, 1.46)
1.30 (1.19, 1.42)
REF
1.04	(0.94,	1.16)
1.31 (1.18, 1.46)
1.39 (1.25, 1.56)
Employed
Unemployed
Retired 
Other inactive
Qualifications
- - -
REF
1.56 (1.35, 1.80)
2.48 (2.22, 2.75)
3.51 (3.25, 3.80)
REF
1.75 (1.49, 2.07)
2.83 (2.55, 3.14)
3.83 (3.52, 4.17)
REF
1.70 (1.43, 2.03)
2.54 (2.24, 2.88)
3.63 (3.27, 4.03)
Higher qual
Lower qual
No qualifications
Tenure
- - -
REF
1.22 (1.12, 1.33)
1.87 (1.70, 2.05)
REF
1.26 (1.16, 1.37)
1.99 (1.82, 2.17)
REF
1.33 (1.21, 1.46)
1.91 (1.71, 2.13)
Owner-occupied
Privately rented
Socially rented
Region
- - -
REF
1.29 (1.12, 1.44)
1.81 (1.70, 1.94)
REF
1.32 (1.18, 1.47)
2.03 (1.88, 2.18)
REF
1.43 (1.29, 1.60)
2.25 (2.05, 2.46)
North 
Yorkshire
Midlands
East of England
London
South
- - -
REF
0.95	(0.86,	1.04)
0.86 (0.79, 0.94)
0.70 (0.63, 0.78)
0.78 (0.70, 0.86)
0.76 (0.70, 0.83)
REF
0.95	(0.85,	1.05)
0.85 (0.78, 0.92)
0.77 (0.69, 0.85)
0.72 (0.65, 0.81)
0.73 (0.67, 0.79)
REF
0.99	(0.87,	1.12)
0.94	(0.85,	1.04)
0.84 (0.75, 0.96)
0.95	(0.84,	1.09)
0.75 (0.68, 0.83)
Note: Statistically significant results are italicised.
Table 2: Binary Logistic Regression - Modelling limiting long-term illness using the Health Survey for England, 1998 – 2011.
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LLTI	or	poor	health	for	each	group.	These	show	that	a	White	
individual	 in	classes	 I	and	 II	 living	 in	 the	North	has	a	higher	
probability	of	LLTI	than	if	they	lived	in	the	South	(3.9%	versus	
2.9%	in	2009-2011).	An	Indian	living	in	the	South	in	the	same	
social	 classes	 has	 the	 health	 chances	 of	 the	White	 individual	
living	in	the	North	(3.9%	probability	of	LLTI).	The	probability	
of	LLTI	climbs	to	5.2%	for	an	Indian	of	classes	I	and	II	living	
in	 the	 North.	Whilst	 more	 favourable	 socioeconomic	 (higher	
social	 classes)	 or	 spatial	 (living	 in	 the	 South)	 circumstances	
are	associated	with	lower	probabilities	of	LLTI,	the	benefits	of	
these	circumstances	are	not	equally	distributed	between	ethnic	
groups.	Although	probabilities	of	LLTI	do	decline	for	all	groups	
over	 time,	 the	highest	 probabilities	 are	 consistently	 found	 for	
ethnic	minorities,	controlling	for	social	and	spatial	variations.	
Discussion
We	 aimed	 to	 quantify	 ethnic	 inequalities	 in	 health	 over	 time	
and	 examine	 whether	 inequities	 experienced	 by	 different	
ethnic	 groups	 remain	 after	 accounting	 for	 sociodemographic	
circumstances.	In	quantifying	ethnic	inequalities	in	health,	our	
results	suggest	that	inequalities	appear	to	be	widening	between	
the	White	 and	 Pakistani	 and	 Bangladeshi	 groups	 and	 within	
South	Asian	ethnicities	by	general	health	 and	LLTI	as	 shown	
in	figure	2.	Conversely,	health	inequalities	between	White	and	
Model 2a: Demographic variables
Model 2b: Demographic, Socioeconomic variables 
and Government Office Region
Gender 98-00
OR	(L	CI,	U	CI)
04-06
OR	(L	CI,	U	CI)
09-11
OR	(L	CI,	U	CI)
98-00
OR	(L	CI,	U	CI)
04-06
OR	(L	CI,	U	CI)
09-11
OR	(L	CI,	U	CI)
Male
Female
Age
REF		
1.01	(0.96,	1.07)
REF
1.02	(0.96,	1.07)
REF
1.02	(0.95,	1.09)
REF
0.83 (0.78, 0.89)
REF
0.94 (0.88, 0.99)
REF
1.03	(0.95,	1.11)
16 – 24
25 – 34
35 – 59
60- 84
85+
Ethnicity
REF
0.96	(0.84,	1.08)
1.77 (1.59, 1.97)
4.09 (2.66, 4.57)
6.63 (5.43, 8.09)
REF
0.99	(0.85	1.16)
1.91 (1.67, 2.18)
4.70 (4.12, 5.37)
7.27 (6.03, 8.78)
REF
0.85	(0.69,	1.04)
1.85 (1.55, 2.20)
4.11 (3.45, 4.89)
7.15 (5.62, 9.09)
REF
1.68 (1.46, 1.93)
3.42 (3.01, 3.88)
4.14 (3.57, 4.80)
6.66 (5.33, 8.33)
REF
1.75 (1.49, 2.06)
3.67 (3.18, 4.24)
4.16 (3.54, 4.90)
6.82 (5.51, 8.45)
REF
1.59 (1.30, 1.95)
3.97 (3.32, 4.75)
5.05 (4.12, 6.20)
8.40 (6.42, 11.00) 
White
Black
Indian
Pakistani & 
Bangladeshi
Social Class
REF
1.74 (1.42, 2.13)
1.69 (1.37, 2.09)
2.71 (2.10, 3.50)
REF
1.37 (1.13, 1.66)
1.22	(0.98,	1.52)
1.74 (1.37, 2.22)
REF
1.03	(0.81,	1.31)
1.18	(0.93,	1.52)
2.06 (1.59, 2.67)
REF
0.92	(0.74,	1.16)
1.30 (1.04, 1.62)
1.11	(0.87,	1.42)
REF
0.76 (0.61, 0.95)
0.90	(0.71,	1.14)
0.96	(0.77,	1.20)
REF
0.60 (0.46, 0.79)
0.96	(0.74,	1.26)
1.12	(0.87,	1.45)
I and II
IIIN 
IIIM 
IV and V
Economic Status
- - -
REF
1.04	(0.95,	1.13)
1.25 (1.15, 1.37)
1.14 (1.04, 1.24) 
REF
0.94	(0.87,	1.03)
1.06	(0.97,	1.16)
0.99	(0.90,	1.08)
REF
0.93	(0.84,	1.03)
1.12 (1.00, 1.24)
1.07	(0.96,	1.19)
Employed
Unemployed
Retired 
Other inactive
Qualifications
- - -
REF
1.64 (1.41, 1.91)
2.83 (2.54, 3.14)
4.41 (4.08, 4.76)
REF
1.60 (1.34, 1.91)
3.11 (2.81, 3.45)
4.30 (3.96, 4.68)
REF
1.49 (1.23, 1.81)
2.78 (2.45, 3.15)
4.51 (4.06, 5.01)
Higher qual
Lower qual
No qualifications
Tenure
- - -
REF
0.98	(0.91,	1.07)
1.17 (1.07, 1.29)
REF
1.09 (1.01, 1.18)
1.32 (1.21, 1.44)
REF
1.12 (1.02, 1.23)
1.35 (1.21, 1.50)
Owner-occupied
Privately rented
Socially rented
Region
- - -
REF
1.14 (1.03, 1.28)
1.48 (1.38, 1.59)
REF
1.14 (1.02, 1.28)
1.72 (1.59, 1.85)
REF
1.12 (1.00, 1.25)
1.95 (1.78, 2.14)
North 
Yorkshire
Midlands
East of England
London
South - - -
REF
0.87 (0.79, 0.96)
0.87 (0.80, 0.95)
0.71 (0.64, 0.79)
0.78 (0.71, 0.87)
0.76 (0.70, 0.82)
REF
1.05	(0.95,	1.16)
0.97	(0.89,	1.06)
0.84 (0.76, 0.92)
0.65 (0.58, 0.72)
0.77 (0.71, 0.83)
REF
0.89	(0.79,	1.02)
1.01	(0.92,	1.12)
0.86 (0.76, 0.98)
0.83 (0.72, 0.94)
0.79 (0.72, 0.87)
Note: Statistically significant results are italicised.
Table 3: Binary Logistic Regression - Modelling poor health using the Health Survey for England, 1998 to 2011.
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Black	 or	White	 and	 Indian	 groups	 have	 narrowed	 such	 that	
these	 groups	 increasingly	 fare	 better	 in	 terms	 of	 LLTI	 than	
White	groups.	Whilst	the	gap	has	similarly	narrowed	in	terms	of	
general	health,	Black	and	Indian	groups	are	still	in	poorer	health	
than	Whites	by	this	measure.
The	 divergent	 health	 experiences	 of	 each	 ethnic	 group	 are	
echoed	 in	 their	contrasting	socioeconomic	experiences.	While	
the	gap	widened	between	the	Pakistani	and	Bangladeshi	group	
and	both	the	White	majority	and	the	Indian	group,	Pakistani	and	
Bangladeshis	 remained	 concentrated	 in	 more	 disadvantaged	
circumstances	as	seen	in	table	1.	The	relative	disadvantage	of	
certain	groups,	particularly	Pakistani	and	Bangladeshi	groups,	
is	 common	 in	 the	 literature	 as	 is	 the	 relative	 advantage	 of	
Indian	groups	(e.g.	Bhopal	et al.,	2002).	The	rising	and	falling	
economic	prosperity	which	characterised	England’s	economic	
climate	during	the	period	of	study	had	no	notable	beneficial	or	
detrimental	effect	on	the	socioeconomic	circumstances	of	each	
ethnic	 group	 according	 to	 their	 socioeconomic	 distribution	
over	time.	All	groups	experienced	some	improvements	in	their	
socioeconomic	circumstances,	although	this	did	not	necessarily	
close	the	gap	between	ethnic	groups.	More	may	be	gleaned	by	
extending	the	study	period	to	examine	more	closely	the	impact	
of	the	slowly	recovering	economy	post	2009-2011	on	different	
ethnic	groups	and	their	socioeconomic	circumstances.	
These	contrasting	experiences	according	to	either	health	measure	
may	reflect	cultural	interpretations	in	the	meaning	of	‘limiting 
long term illness’	(Mitchell,	2005).	Self-assessed	general	health	
is	 a	 valid	measure	 to	 investigate	 ethnic	 differences	 in	 health	
(Chandola	 and	 Jenkins	 2001).	 Perhaps	 the	 actual	 health	 of	
ethnic	groups	more	closely	matches	the	picture	revealed	by	poor	
health	than	LLTI.	
In	 examining	 whether	 inequities	 experienced	 by	 different	
ethnic	 groups	 remain	 after	 accounting	 for	 sociodemographic	
circumstances,	 our	 results	 were	 clear.	 The	 addition	 of	
socioeconomic	 and	 spatial	 variables	 consistently	modifies	 the	
ORs	observed	by	age,	ethnicity	and	gender	as	seen	by	comparing	
the	ORs	in	models	1a	with	1b	and	2a	with	2b.	This	suggests	that	
some	of	the	variation	in	health	between	males	and	females,	age	
groups	and	ethnicities	is	explained	by	socioeconomic	and	spatial	
factors.	However,	there	were	notable	differences	between	ethnic	
groups	and	by	health	outcome.	Adjusting	for	socioeconomic	and	
spatial	variables	reversed	the	odds	of	LLTI	for	Indians	such	that	
this	 group	 moved	 from	 significantly	 lowered	 to	 significantly	
raised	odds	of	LLTI	relative	to	the	White	group	when	accounting	
for	social	and	spatial	variables.	Conversely,	the	opposite	effect	
was	 found	 when	 modelling	 poor	 health.	 Given	 the	 more	
advantaged	 circumstances	 of	 Indians	 relative	 to	 not	 only	 the	
White	group,	but	also	Pakistanis	and	Bangladeshis	combined,	
we	might	have	anticipated	lowered	odds	of	LLTI	when	adjusting	
for	 the	 socioeconomic	 and	 spatial	 variables.	 Bhopal	 et al.,	
(2002)	also	found	unexpected	associations	between	factors	such	
as	class	or	household	income	and	health	for	South	Asian	ethnic	
groups.	Rather	than	leading	the	authors	to	refute	the	existence	
of	a	socioeconomic	patterning	to	ethnic	health	gradients,	 they	
questioned	whether	 socioeconomic	 indicators	are	 sufficient	 to	
capture	these	patterns	for	ethnic	groups.	They	called	for	better	
data	 to	 alleviate	 concerns	 about	 sample	 sizes	 and	 allow	 for	
discrete	analysis	of	Indians,	Pakistanis	and	Bangladeshis.
Results	 from	 our	 analyses	 are	 consistent	 with	 the	 wider	
literature	with	 the	 influence	 of	 ethnicity	 on	 health	 decreasing	
when	 adjusting	 for	 socioeconomic	 factors	 (e.g.	 Williams,	
1996;	Cooper,	2002;	Karlsen	and	Nazroo,	2010;	Nazroo,	2014;	
Mindell	et al.,	2014).	While	some	may	argue	that	the	differences	
which	remain	are	attributable	to	genetic	or	cultural	differences,	
there	 is	 evidence	 that	wider	 experiences	 of	 racial	 harassment	
and	 discrimination	 experienced	 by	 minority	 ethnic	 groups	
account	for	these	differences	(e.g.	Nazroo,	1998;	Harris	et al.,	
2006;	Harris	et al.,	2012)	rather	than	genetics	or	culture.	
The	 possible	 multiplicative	 or	 additive	 penalty	 of	 minority	
ethnic	 status	 is	 perhaps	 evident	 in	 our	modelled	 probabilities	
of	LLTI.	 Probabilities	 vary	 between	 ethnic	 groups	within	 the	
same	social	class	and	area	suggesting	that	the	influence	of	social	
class	 or	 area	 on	 health	 is	 not	 necessarily	 equally	 beneficial	
or	 deleterious	 for	 different	 groups.	 Thus,	 the	 influence	 of	
socioeconomic	position	on	health	is	in	some	part	contingent	on	
ethnicity.	The	 idea	 of	 an	 ethnic	 penalty	may	 also	 explain	 the	
raised	odds	of	LLTI	for	Indians	relative	to	White	groups	when	
adjusting	for	socioeconomic	and	spatial	factors:	are	these	groups	
penalised	due	to	their	ethnicity	over	and	above	the	benefits	of	
their	more	 prosperous	 circumstances?	This	 is	 consistent	with	
differences	in	income	between	ethnic	groups	of	the	same	class	
(Nazroo,	 1997),	 the	 employment	 gap	 (DWP,	 2014)	 and	 the	
under-return	 on	 educational	 investment	 (Heath	 and	 Cheung,	
2006),	as	well	as	substantiating	arguments	about	the	suitability	
of	single	measures	in	capturing	ethnic	differences.	Variations	in	
the	probabilities	of	LLTI	between	ethnic	groups	in	comparable	
socioeconomic	 circumstances	 also	 highlights	 the	 possible	
inadequacies	 of	 existing	measures	 of	 socioeconomic	 position	
when	 applied	 to	 different	 ethnic	 groups.	 Our	 results	 support	
previous	work	highlighting	the	shortcomings	of	these	measures	
(e.g.	Harding,	 2003).	These	measures	may	not	 fully	 illustrate	
the	 interaction	 between	 ethnicity	 and	 socioeconomic	 position	
which	may	differently	influence	health	between	ethnic	groups.	
We	therefore	recognise	this	as	a	limitation	of	our	study	but	it	is	
also	highlights	valuable	future	avenues	for	research.	
Further	 work	 should	 investigate	 how	 ethnicity	 may	 interact	
differently	with	different	socioeconomic	attributes	to	influence	
health	 for	 different	 ethnic	 groups.	 Sample	 sizes	 in	 the	 HSE	
prevented	this	from	being	investigated	here.	However,	we	can	
assert	that	if	the	influence	of	socioeconomic	and	spatial	factors	
on	 health	 varies	 between	 ethnic	 groups,	 whether	 or	 not	 this	
relates	to	issues	of	marginalisation	or	the	operation	of	an	ethnic	
penalty,	 then	 it	 cannot	 be	 assumed	 that	 existing	 discussions	
of	 socioeconomic	 difference	 adequately	 capture	 the	 diverse	
experiences	of	ethnic	groups.	
Strengths and weaknesses
A	strength	of	this	study	is	the	use	of	long-run	time-series	data	
to	analyse	changing	ethnic	health	in	a	period	characterised	by	
rising	 and	 falling	 economic	 prosperity,	 targeted	 intervention	
in	 health	 inequalities,	 and	 increasing	 ethnic	 diversity.	 The	
conclusions	add	to	the	growing	evidence	base	needed	to	address	
ethnic	disparities	in	health	policy.
However,	working	within	the	constraints	of	predetermined	(by	
data	 collectors)	 and	 contested	 constructs	 of	 ethnic	 groups	 is	
not	without	problems.	Here	we	balanced	the	need	for	statistical	
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robustness	in	terms	of	sample	size	whilst	maintaining	as	much	
ethnic	 detail	 as	 possible.	 Although	 a	 large	 scale	 survey,	 the	
sample	 sizes	 are	 not	 large	when	 analysing	 ethnic	differences.	
However,	 the	value	of	 the	 research	or	 the	data	 should	not	 be	
contingent	on	statistical	significance.	Any	patterns	revealed	may	
be	indicative	of	broader	trends	which	should	be	considered	in	the	
absence	of	more	robust	data,	particularly	where	results	replicate	
findings	of	other	studies,	as	ours	do.	Our	ethnicity	variable	will	
mask	health	differences	within	groups	but	the	categories	are	as	
detailed	 as	 possible	 and	 still	 valuable	 in	 investigating	 ethnic	
variations	in	health.	
Finally,	 the	 measure	 of	 social	 position	 reflects	 availability	
within	 the	 HSE	 and	 allows	 comparability	 with	 existing	
research.	 However,	 it	 is	 limited	 with	 respect	 to	 analyses	 of	
ethnic	differences	as	this	measure	of	social	status	may	not	have	
the	same	meaning	between	different	ethnic	groups.	Indeed,	if	a	
higher	overall	percentage	of	each	minority	ethnic	group	could	
be	assigned	to	a	social	class	it	might	be	more	illuminating	as	to	
the	extent	of	ethnic	gradients	in	health.	To	illustrate,	31.3%	of	
the	White	group	could	not	be	assigned	to	a	social	class	yet	this	
increased	to	as	much	as	65.6%	for	Pakistanis	and	Bangladeshis.	
The	 inability	 to	 assign	 social	 class	 may	 also	 mask	 gendered	
differences	in	not	only	social	class,	but	also	economic	activity	
and	educational	attainment	between	ethnic	groups	which	may	
be	 revealing	 as	 to	 ethnic	 differences	 in	 health	 (see	 Nazroo,	
1998).	Despite	this,	it	is	believed	that	the	results	underestimate	
rather	than	overestimate	the	extent	of	the	health	gap	due	to	data	
constraints	and	definitional	limitations.
Conclusion 
We	found	that	socioeconomic	disadvantage	better	accounts	for	
ethnic	variations	in	health	than	ethnicity,	although	not	necessarily	
for	both	health	outcomes.	These	patterns	hold	for	the	duration	
of	the	study	period	despite	overall	improvements	in	population	
health.	We	build	on	and	confirm	existing	literature	investigating	
ethnic	differences	 in	health	by	using	 the	HSE	 in	a	novel	way	
by	focussing	on	a	time	period	appropriate	to	the	study	of	ethnic	
differences.	The	novelty	of	 this	approach	rests	 in	 the	creation	
of	 a	 long-run	 time	 series	 dataset	 specifically	 intended	 for	 the	
analysis	of	ethnic	differences	in	society.	While	the	HSE	has	been	
used	elsewhere	to	explore	ethnic	differences	over	shorter	time	
periods	(e.g.	Cooper,	2002;	Mindell	et al.,	2014)	or	as	a	time-
series	to	investigate	obesity	trends	(e.g.	Sperrin	et al.,	2014),	no	
work	to	date	has	used	the	data	in	this	way.	Furthermore,	our	paper	
further	demonstrates	the	importance	of	exploring	the	interaction	
between	 socioeconomic	 and	 spatial	 differences	 and	 ethnicity	
to	explain	ethnic	health	gradients.	We	demonstrate	that	neither	
ethnicity	alone,	nor	existing	discussions	of	socioeconomic	and	
spatial	 inequalities	 are	 sufficient	 to	 account	 for	 ethnic	 health	
gradients	 thus	 necessitating	 a	more	 substantive	 discussion	 of	
ethnic	inequalities	in	health	within	the	policy	agenda.	
The	 possible	 multiplicative	 deleterious	 effects	 of	 being	 of	 a	
certain	 ethnicity	 and	 experiencing	 disadvantage	 necessitates	
more	focussed	discussions	on	ethnic	socioeconomic	inequalities	
in	health.	We	cannot	assume	either	that	minority	ethnic	groups	
are	 genetically	 predisposed	 to	 poorer	 health	 or	 that	 existing	
discussions	 of	 socioeconomic	 and	 spatial	 difference	 fully	
capture	the	contrasting	experiences	of	different	ethnic	groups.	
We	 account	 for	 socioeconomic	 inequalities	 between	 ethnic	
groups	 with	 available	 measures	 of	 class,	 economic	 status,	
tenure,	 educational	 attainment	 and	 area.	 However,	 these	
measures	are	unlikely	to	capture	the	full	complexities	of	these	
inequalities	 between	 ethnic	 groups	 (Chandola,	 2001).	 It	 is	
possible	our	 results	 based	on	 these	uni-dimensional	measures	
underestimate	 the	 extent	 to	 which	 socioeconomic	 difference	
explains	ethnic	 inequalities	 in	health.	Whilst	more	research	 is	
required,	 our	 results	 contribute	 to	 the	 growing	 evidence	 base	
which	 demonstrates	 the	 role	 of	 socioeconomic	 and	 spatial	
difference	 in	 contributing	 to	 ethnic	 inequalities	 in	 health.	
These	 differences,	 particularly	 if	 maintained	 over	 life-spans	
and	between	generations,	must	 therefore	become	a	prominent	
feature	of	the	policy	rhetoric.	
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